Introduction
The inclusion of aquatic macrophytes into a set of biological indicators prescribed in the European Water Framework Directive in order to assess and control the water quality of running waters requires the development of monitoring programs by regional authorities. The implementation of a regional monitoring program in Baden-Württemberg, Germany, rendered it possible to conduct an extensive inventory of aquatic species and the mapping of the submersed vegetation of the Upper Danube river between the confluence of the headwaters Brigach and Breg in Donaueschingen and the inflow of the pre-alpine river Iller in Ulm. The results of this mapping may serve not only to develop and apply ecological evaluation systems but may also contribute to the reconstruction of the history of the aquatic vegetation (SCHÜTZ 1995) . However, an obligate prerequisite to detect temporal changes in vegetation patterns is the existence of data collected by researchers in former times. Both, recent mapping and historical studies, enable the establishment of reference conditions of the aquatic vegetation for the Upper Danube.
Material and Methods
Surveys of the aquatic vegetation of the Upper Danube were made between 1988 and 1990 (KONOLD et al. 1989 , 1991 , SCHÜTZ 1992 ) and between 2003 and 2004 (PALL et al. 2004 , SCHÜTZ et al. 2005 ) during low-water periods in summer by recording all water plants growing below the low-water level. In both surveys almost the total course of the river, its secondary channels and backwaters embracing 196 km length between the confluence of Brigach and Breg and Ulm was investigated by boat. The stream course was divided into contiguous sections of different length yielding in 171 relevees. Habitat parameters were assessed according to the guidance of the MIDCC (www.midcc.at ). The mass of each species was estimated using the 5-level estimator scale of KOHLER (1978) . The Relative Plant Mass (RPM) was calculated according to JANAUER (2003) . Old regional Floras and Herbaria in Baden-Württemberg were surveyed for aquatic macrophytes collected in the Upper Danube. Moreover, published and unpublished literature was inspected in order to detect floristic and vegetation records of aquatic plants.
River characteristics: The Upper Danube is a a rhitro-potamal river with an average slope of 1 ‰ and considerable differences between high and low water discharge. The moderately eutrophic, calcareous stream is not, or slightly shaded by trees and mostly < 1.5 m deep thus providing good conditions for macrophyte growth. There are marked discontinuities associated with geomorphological properties of the landscape and it is appropriate to divide the Upper Danube into three sections ( bank and riverbed erosion, characterises the prevailingly wide Danube valley between Scheer and Ulm. This stretch includes also a chain of reservoirs near Ulm. The intensity of river regulation differed considerably between the three stretches. The Molasse-course is heavily modified and has been channelised to a large extent, whereas the degree of channelisation in the uppermost and the Karst-stretch has generally been much less. (SCHÜTZ 1992 (SCHÜTZ , 1995 . A decline of species considered as being sensitive to pollution has been reported over the same time period for numerous other streams in Central Europe (e.g. SCHÜTZ 1992 , RIIS & SAND-JENSEN 2001 . It holds true for most rivers, however, that the composition of former aquatic plant communities is not fundamentally different from those presently existing, but extant communities are generally poorer in species and growth forms.
Summary
The Upper Danube is characterised by the dominance of Ranunculus fluitans and the sparse occurrence of species sensitive to eutrophication. A comparison of extant vegetation patterns with vegetation data recorded prior to the 1960s revealed a considerable decline in species richness and structural diversity. These floristic changes occurred to a lesser extent after the channelisation carried out mainly in the early 20th century and again after extensive eutrophication of the Upper Danube in the 1960s and the early 1970s. Ample historical data from the Upper Danube allow an assessment of reference conditions with respect to aquatic macrophytes.
